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JIOHHU 

(57) H3o6peTCMMe othochtch k Hcdrreno- 
ChiBawaefl npo«*tneHHOcTH m npeAHaaHane- 
ho «w penoHra o6canHhix kouohh h H30- 



jMttHH oOboahkbdhxch npoflyxTHB iux wiac- 
tob b soHe nep^opnttHM. Uchb - ooecne- 
t, e »ie'3KOHOMiH MarepMana nnacrwpf . Ha 
rpyoax cnycxawr nwpaBiiv '. W jaxe- 
pu c ynnoTHMTeJibHhiK« sneMeirraiai h yc- 
TaaoBneuiufl Ha hhx nnacTwpb. 3aren 

BepXKKft TOPCU KHKHr.ro yTWOTHHTeJlbHOrO 

sneMeirra rKAPaanMuecxoro naxepa pa3- 
H«8« HanpoTKB "nwieft rpa^m- HHtcp- 
sana nerepMeTM«iHOCTH. A"HHy nnacrupn 
BUMMcnawr no MareMaTHiecxoft *opMjMie, 
npoiWBOWiT sahaxepoBxy ynnoTHHTenbtwx 
sneMeHTOB naxepa b xobucbhx ywcrxax 
nnacxwpB M pacmpeiwe nnacTupn no seen 
i AUHBe nyTCM cosAawtfl HsowTonioro naane- 
* urn b ynnoTHMTenbiwx sneMeitrax naxepoB h 
b MexnaxepHoA sows. Taxoe pacnono*e- 
uie nnacTbipa o6ecne«u<BaeT coxpaHHocTb, 
ero m o6can»«ofl kohohhh b mrrepBane, 
ocnaOneHHOH otbcpcthbi«. 4 mix. 
• 
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! 



HsoCpeTCHHe othochtch x Me*TCAO<Ju- 
B a«aefl npo«*n»neHHOCTH , a KMeHMO x 
cnocooaM peMOirra o6can«<x xonoHK, a 
xa«e K3onmy4H o6bqb.hhbbuxcb nponyx- 
thbhux nnacxoB b 3 OHe r3 P *opauHK. 

Ucnbio H3o6peTeKHB hbabctoi oSecne 
ue»te sxohomhh naTepnana r.nacTUpx. 

Ha 4wr. 1 H3o6pa*eH naxep cflBoeH- 
„mA n.flpaBnH««ecxHfl (IIPC) c ycraHOBneH- 
»iH hb hch nnacThipeM b rpaHcnoprHOM 
n onoxeHH::> hb <*r. 2 - to *e, npn _ 
aanaxepoBxe ero ynnoTHHTcnbHux aneneH 
tob na nitacTupe; Ha 4«r. 3 - to me, 
nP H npHmaxHHXOHueruxyMacTXOB nnac™ 
pr . K o6canHofl xonoHHe; Ha <P*r. 
to *e. n P H 3aB e P nieHHH npnxaTHa KOHue- 



^ yuacTXOB h neiJopMHpoBaHHH cpenne- 
ro ynacrxa nnacTupx no xacaHHX -c BtiyT- 
pcHHeA noBepxHOCTbw oocaBHOft XOnOHHU. 

C no co 6 ycraHOBKH nnacTup* b Hirrep- 
sane HerepneTHMHOCTH oocaflHofl xohoh- 
tu peanHsyeTca cneny**W* oopason. 
Ha nmpaBnHiecxHft inaxep, , Bxmosaw- 
sepxHHft I h HKumft 2 ynnoriWTenb- 
Hb« sJieneHTbi, Ne*Ay xotopuw pasMemen 
AHMtepeHUKanbKbtft xnanaH 3, ycTanaBJiK- 
VaeTCH MeTamuiHCCXHA nnacTupb 4, xo- 
Topufi 4«xe3ipyeTCJi Ha naxepe ynopa»« 5 
m 6. PaccTOHiwe Mexny ynnoTHHTenbHMMH 
sneMeirraMH I h 2 ycTaHaBnHBacTca b 
sasHCHMOCTH ot fljMHM nnacTupH , oripe- 
A eneHHoro no aaBHCHMocm, h oSecr.eMe- 
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nanmoro aaxpuTua ynnoTKHTeJibHux 
sneMBirro* I h 2 xohiwbumh acne am 
nnacrwp*. 

• Amu Qnacrup* mtapaeTcii n coot- . 
sercrwH co cnepymfiA sbbhchhoctim 

me L7 AnHBa nnacTwp* f m; 

l tf ^ Am< Ha HKrepaana He rep Me th woe* ^ 

TM O0CaAHOA KOJJOHHU, m; 

Arrnaa ynnoTmreJifcKoro sneMeH- 
• • va rHAPABTOMecjcoro naxepa, m;. 
P flajjtfi«BHe b rHApaanHwecKHx na- 
'xepax npn npuxaTHu xohucbmx ^ 
nacTxoa nnacTwpH, Mia, . 
. I - paccToxBHa or ycTM cicaaxHHU 
.- *«o aepxaeA rpa^Hw HHTepaana 
BerepMarHHHocTK oOcbaboA ko-. 

JIOHHW, MJ 20 

S - MDAynb ynpyrocTH MaTepHana 
• Tpyfl, Ha xoropux upohsboaht- 
c* cnyck nnacrupa , MHa; 
C - OTHoncHHft aapyyaoro AHftxerpa - 
k BHyTpeHHeny TpyO, aa koto- 25 
pwx npoHSBpAHTdf! cnycx nnacrw- 
P«| _ . ' . 
jU - .aojWHUHaHT OyaccoHa warepH- 
ana TpyO , xa kotopux nponaBo-. 
witch cnycx roiacrupfl 30 
Daxep c nnacnipeN 4 cnycxaeTca^Ha 
xacocao-xoKupeccopKHx rpyCax (ne no-, 
xaaaau) » oO canny » xonoaHy 1 x airrep- 
aany 4 0 Herep mcthiho cru f ocnaGneRHOMy * 
OTaepcraaHH 8* HkxrhA ynrioTBHTenkHMft 35 
aneMetrr 2 ycranaBiuiBanT Tax, vrobu 
';*ro aepxHuft Top en Gun aanpoTaa HHxaeA . 
rpaaRighi HBrepaana 1 A , npK stom paccro- 
ime Motfflr hhxhkm topaom aepx«cero yn- 
. jioTKMTeJifcHoro sneNeara I h Bepxit&A *° 
rpaHHipj Harepaana 1 0 coctbbht aenHw- 

ay a, paaayn 2 ^^glcffi !■ J*nmmmvm 

yAHMHCHHc Hacocao-KOMOpaccopaux Tpyd 
•npa ycTaaoBe nnacrwp*. Cosabxtt a naxe- 4 * 
pa H^OuTovHoe a Ban ewe nopaAxa 2-3 Mlla 
h aanaxepoBUBaloT ynnoTBMTCKue 9JieMeH- 
tu 1 h 2 b xpHuencx yiacrrax nnacTupa 
4 (4*4 r. 2) • noBuaaiOT ABaJieaae a naxe-^ 
pc a'pacsKpanr ero caatana ynnoTaa- * 50 
TejibBUMt 9aeMeaTa>ai 1 m 2 cooTBeTcray- 
Baste xomeBue yiacTXR nnacTup* 
(4m r. 3). Docne nero oTxpuaaeTca ah$- 
4>epeHUHanbM>** xnaaaa 3, npeABapHTenb- 
ho HacTpoeHKbtA aa 3 an an ho e naaneKHe, 1 55 
h paooieA X: axocTbio pacnmpaioT cpeAHxno 
^ nacTb nnacTbipa, Aa&neioie b naxepe no- 
SbinajoT ao pacMeTHoro P4 r cCecneMMBaw- 
mero npHxaTHe xoiojeBux ynacTKOB nnac- 



Tup'x AaaneKHeM P K§ npa stom cpeAuaa 
Hacrb nnacTbipa a MHTepBane 1 e ac^op* 
MfpycTca pacMeTHMM AAaneKMeM t^^P/ 
AO jcacaHHft c BHyTpeaKefl nosepxHocTbio 
oOcaAHoft xonoHHU Ana hckjuosckhh Harpy- 
30K Ha HHTepBan 1 0 (dnr, 4)« B npoaec- 
ce ycTaKOBKH ruiacTbtpb 4 a Me ere c naxe- 
poM nepeMentaeTca OTaocHTenbHo HHrep- 
Bana 1 0 o6cbahoA xojiokhu aa Bemvany 
a/2 v ho ojiaroAapa BdOopy ahmhu nnac- 
Tupa a cocrrBeTCTByxxnefl ero opa e h t bahh 

nepCA yCTBHOBXOA OTHOCHTeJlbHO khxhcA 

rpaKHiuj HHTepBana lj, xonueabie ynacT- 
xa nnacTbipa, npHxarwe x oOcbakoA ko- 
AOHHe $ tynyr aaxoAKTbca aae h ht ep b aji a 
1 6 aa paaHOM paccroaaHH a/2 ot coot- 
BCTCTayioomx ero rpamm, Taxoe pacuojio- 
xeaae nnacwpa oCSecnewT coxpanaocb 
ero a o(5caAHoA xojiohhu b* KHTepBanc, 

OCnaOjieHHOH OTBepCTHHHK • 

• o p n y. n a H9.O0P e r . h a 
CnocoO ycTBHOBxa nnacTfaijR ^ KHTep- 
aan a He rep Me thh ho cth o6chahoA xonoa- 
bu 9 axmoMaJooBiA cnycx aa TpyOax ima- 
paanaqecxHx naxepoa c yroioTHHTehbati- 
mh BneMeHTaMH k ycTaHOBJieaaoro Ha bhx 
xuiacTupa f sanaxepoaxy ynnbTHHTenbaux 
BJieMeKTOB naxepa a ko Hue bhx yqacrxax 
nnacntpa h paasHpeaKe nnacTupx no 

Bceft ahhhc nyreM C03AAHHX HSOUTO^IHOrO 

AaanaaHa a ynnoTHUTehbMtx sJieneHtax 
naxepoa a a Mexnaxepaoft soae 9 o t n a- 
n a k> g( h A c.a tcm, trroj -c Aenbio 
ooecneieaHji 9kohohhh xaTepHana nnacrw- 
p* t nocne cnycxa 1 nnacrupa BepxniA to- 
pen HHxHero ynnoTHHTenbHoro anexeHTa : 
rHAPaajm^ecxoro naxepa paaMemaxrr aa- 
npoTHB HHxHeA rpaHMUM HKTepBana He— 
repMeTKHHocTH 9 a nmny nnacrupa bu6k- 
pa»T b cboTBeTCTBHH co cneAynoieA sbbh- 

CHKOCTbJO ~ 



me L 
1. 



P - 



1 - 



E - 



ArtHHa nnacTbipa 9 m; 

Anana HHrepBana HerepMeTHu- 

HOCTH oOCdAHOA KOJIOHKW f M{ 

ArmHa yiuioTHHTejibHoro 3neMeur 
Ta rn ap e bjth hc cko ro naxepa t m; 
AaajieHHe b rHApaajiHqecKHX na- 
xepax npn npnxaTHH xoHueBhix t 
yttacrxoB nnacTwpa, Mlla; 

paCCTOHHHe OT yCTbH CKBaXHKfal 

no BepxneA rpaHHObt HHTepBana 
He repMCTHMHocTH o6caAHoA ko- 
JiOHHbi, m; 

MOAynb ynpyrocTH MaTepnana 



S - «o»oi« np<H,,^el 60,33 ° « 

m «pT H p JI ,Mna, jf .nPOHSBOAHTCJi cnycit nnacnipjit 

• S cnyoc naacnipn, . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 
• u P/(l-2p) 

is the quantity o, equal to 2 f ' taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P : 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure Pi « Pi until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval / u at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. ~ 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

-(-^ 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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